Abstract -Vehicular Ad hoc Networks is pro mising research area to imp rove traffic safety by developing an intelligent inter-vehicle co mmunicat ion system. Routing of data in a vehicular ad hoc network is a challenging task due to the high dynamics of such a network. This paper presents a performance study of routing protocols in various network environment (Urban, Highway) based on metrics such as throughput, packet delivery ratio and average end-to-end delay. For the imp lementation purpose we have used network simulator-2 (NS-2) and VanetMobisim.
I. INTRODUCTION
The VANETs (Vehicu lar Ad hoc Net works) are a particular case of the mobile networks, in which mob ile nodes are vehicles. Vehicular networks are co mposed of mobile nodes, vehicles equipped with On Board Units (OBU), and stationary nodes called Road Side Units (RSU) attached to infrastructure that will be deployed along the roads. Both OBU and RSU devices have wireless/wired co mmun ications capabilit ies. OBUs communicate with each other and with the RSUs in ad hoc manner [1] .Generally, fro m the connectivity point of view they could be divided into two main groups [2] :Vehicle-to-Vehic le (V2V) and Veh icle-to-RSU (V2R).
The RSUs can also co mmunicate with each other and with other networks like the internet as shown in Fig1.
A VANET co mmunicat ion platform allo ws an enormous variety of applications. The main applicat ions of VANET can be categorized as [3] :
(1) Safety-related applications: are the most important kind of applications for VA NETs .primarily it provide informat ion and assistance to drivers to avoid such collisions with other vehicles.
(2) Co mfort -related applications: to imp rove passenger comfo rt and traffic efficiency. That could include weather in formation, mobile e-commerce, internet access and other mult imedia applications.
(3) Applications for Ad ministration: This service will provide a safe and fast way of informat ion provision fro m vehicles without the need of stopping them. The rest of the paper is organized as fo llo ws: Sect ion 2 presents of the characteristics of VA NET. Sect ion 3 presents the mobile ad hoc routing protocols categories. The simu lation environ ment and performance metrics are described in Section 4 and then the results are presented in Section 5. Finally Section 6 concludes the paper.
II. II. CA RA CTERISTICS OF VEHICULAR AD HC NETWORKS
Vehicular ad hoc network (VANET) has some common properties with MANET, but there are some distinctive characteristics, these characteristics can be summarized as follows [4] :
(1) High mobility : VA NET nodes are characterized by their high relative speed which makes the topology changes very fast.
(2) Predictable and restricted mob ility patterns: Un like the random mobility of MANET, VA NET node movements are governed by restricted rules (traffic flow theory rules), which make them predictable at least on the short run.
(3) No power constraints: Each vehicle is equipped with a battery that is used as an infinite power supply for all co mmunications and computation tasks.
(4) Localization: Vehicles can use the Global Positioning System (GPS) to identify their locations with high accuracy.
(5) Hard delay constraints: Safety messages are the main goal of VA NETs. Therefo re, safety messages should be given high priority and must be delivered on time.
III. OVERVIEW OF ROUTING PROTOCOLS
Routing protocols for Mobile ad hoc networks can be classified into two main categories (Fig 2) :
(1) Proactive routing protocols: each node continuously maintains up-to-date routes to every other node in the network. Routing information is periodically transmitted throughout the network in order to maintain routing table consistency [5] .
(2) Reactive routing protocols: In contrast to proactive approach, a node initiates a route discovery throughout the network, only when it wants to send packets to its destination. For this purpose, a node init iates a route discovery process through the network. This process is completed once a route is determined or all possible permutations have been examined. Once a route has been established, it is maintained by a route maintenance process until either the destination becomes inaccessible along every path from the source or until the route is no longer desired [5] .
Here we d iscuss the two reactive type of protocols AODV and DSR: DSR: Dynamic Source Routing (DSR) protocol is an entirely on-demand ad hoc network routing protocol composed of two parts: Route Discovery and Route Maintenance. In DSR, when a node has a packet to send to some destination and does not currently have a route to that destination in its Route Cache, the node init iates Route Discovery to find a route; this node is known as the initiator of the Route Discovery, and the destination of the packet is known as the Discovery's target [6] .
AODV: The Ad Hoc On-demand Distance Vector Routing (AODV) protocol is a reactive unicast routing protocol for mobile ad hoc networks. As a reactive routing protocol, AODV only needs to maintain the routing informat ion about the active paths. In AODV, the routing information is maintained in the routing tables at all the nodes. Every mobile node keeps a next hop routing table, which contains the destinations to which it currently has a route. A routing table entry expires if it has not been used or reactivated for a pre-specified expirat ion time [6] .
Figure.2 Routing protocols for M obile ad hoc networks
Unlike DSR routing protocol, AODV determines a route to a destination only when a node wants to send a packet to a destination. Routes are maintained as long as they are needed by the source.
IV. SIMULATION ENVIRONM ENT
In this study ,we used a simulator tool based on the combination of the road traffic simulator VanetMobiSim [7] and the network simu lator Ns-2 [8].the VanetMobiSim is specific for VANETs and an open source platform; it supports both macro-mobility level (flows of vehicles, planned routes..) and micro-mobility level (acceleration/deceleration, car fo llowing each other,..) specification. It used to generate a mobility t race which can be immediately used by a simulat ion tool such as ns-2 to simulate realistic vehicle movements [9] .
In our study we want to check the perfo rmance of different routing protocols in different network environments of VANET. For this purpose we built t wo different network scenarios and named them as highway and urban: node's motion is enhanced with Intelligent Driving Model (IDM) [11] , wh ich incorporates intersection management and lane changing (Fig 3) .
(2) Highway scenario
The configuration of the scenario is quite similar to the urban scenario except that now dimension is 2000x500 m² and no traffic lights have been incorporated. In addition, highway has been imp lemented with two lanes for each traffic flow.
The Table 1 in below su mmarizes the features of each scenario 
Intelligent Driven M odel (IDM -LC)
In The simulat ions, VanetMobiSim is used to generate the movement file fo r d ifferent number of vehicles with different speeds. This movement trace file is used by NS-2, a packet-level simulator specifically designed for ad-hoc networks (Fig 4) .
The simulat ion parameters which have been considered for doing the performance co mparison of t wo o routing protocols is given below in Table-2 -Packet Delivery Ratio (PDR): is the ratio between the numbers of packets received by the applicat ion layer of destination nodes to the number of packets sent by the application layer of source nodes.
-Average End to End Delay (E2E): Th is is the average time delay fo r data packets fro m the source node to the destination node..
-Throughput (TH): It is the average rate of successful message delivery over a time interval.
(1) Urban scenario
In Figure 5 , the packet delivery ratio has been evaluated for DSR and AODV protocols in the urban environment. The number of vehicles in this scenario has been varied fro m 30 to 160. The PDR values, for AODV and DSR protocols, range fro m 51% to 43% and 31% to 8% respectively. Clearly, higher vehicle densities on an urban significantly decrease the packet delivery ratio for the both protocols In Figure 6 , the end to end delay has been evaluated for DSR and AODV protocols in the urban environment. The number of vehicles in this scenario has been varied from 30 to 160. We show that the increase in vehicles number in the urban environment has a greater effect on DSR than AODV. The observation is that the AODV protocol outperforms DSR in term of End to End delay. In Figure 10 , the end to end delay has been evaluated for DSR and A ODV p rotocols in the Highway environment. The number of vehicles in this scenario has been varied fro m 30 to 160. The observation is that the AODV protocol outperforms DSR in term o f End to End delay. Figure 11 and Figure 12 illustrate the comparison of throughput for AODV and DSR protocols in the urban environment. The number of vehicles in this scenario has been 30 and 160. We show, when the number of vehicles is low (30), the performance of DSR and AODV is similar. W ith large nu mbers of vehicles, AODV starts outperforming DSR for Highway scenarios. In this work, we have presented the results of performance study two routing protocols (AODV and DSR) in two vehicular networks environ ments (Highway, Urban) in term of: packet delivery ratio, average end to end delay and throughput. .In the two scenarios (urban and highway), the results show that: AODV outperforms DSR co mpletely in both scenarios; also that both protocols are sensitive to network size (vehicles' number) and vehicles' speed.
